Immunological and insulin secretory studies on isolated porcine islets of Langerhans.
Since porcine islets are considered a likely tissue source for islet transplantation we have studied the insulin secretory responses to stimuli and some of the cell surface antigen characteristics of porcine islet cells. In a static incubation system, the threshold level of glucose required for the stimulation of insulin secretion from freshly isolated porcine islets was found to be between 2.8 and 4.2 mmol glucose/l. Arginine (5 mmol/l) and 3-isobutyl-l-methylxanthine (1 mmol/l) potentiated insulin release induced by 8.3 mmol glucose/l. Leucine (5 mmol/l) initiated release in the presence of 2 mmol glucose/l. Neither beta-hydroxybutyrate (10 mmol/l) nor octanoate (5 mmol/l) potentiated insulin release induced by 8.3 mmol glucose/l, but beta-hydroxybutyrate initiated release in the presence of 2 mmol glucose/l while octanoate did not. A 125I-labelled protein A binding assay and an enzyme-linked immunosorbent assay system were used to detect antibody binding to islet and non-islet cells. Monoclonal antibodies raised against intact rat islets were shown to bind to both porcine and rat islet cells but not to rat hepatoma tissue culture cells or rat insulinoma cells. The serum from recently diagnosed type I diabetics was shown to bind to rat islet cells in a 125I-labelled protein A binding assay, while serum from control subjects showed little, if any, binding. Porcine islet cells were unable to distinguish between the sera of recently diagnosed type I diabetics and controls in a similar assay. In conclusion, porcine islets respond to many of the major insulin secretagogues to which human islets are sensitive.(ABSTRACT TRUNCATED AT 250 WORDS)